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Introduction 
 

This project in the past has been comprised of two components.  The first component, which represents 95% of the 
funding, is dedicated to building a Phase I/II CGMP facility in the first floor and basement of Othmer Hall, the home for the Biological 
Process Development Facility.  The other 5% has been used to research the expression of antibodies against the botulinum 
neurotoxins in Chinese Hamster Ovary (CHO) cells.  The last annual report described the completion of the antibody research and 
will no longer be presented in subsequent annual reports. 

This report will describe activities to date on the design and construction of the Phase I/II CGMP Facility.  The construction 
project was fully approved with all of the required funding in November 2006.  This project is providing a  XX% of the funding, while a 
second DoD contract is providing XX% and the remaining is being provide by University of Nebraska-Lincoln.  This facility will have 
approximately 5,000 sq. ft of modular clean rooms and 5,000 sq ft of support space.  The expected completion date for construction 
is February 2008 with validation taking an additional 4 to 5 months.   
 
Body 
 

cGMP Construction Project 
 November 2006 the University Of Nebraska Board Of Regents (BOR) approved a fully funded CGMP facility to be built on 
first floor and the basement of Othmer Hall.  This CGMP facility will use a modular clean room construction for all clean room space. 
As of June 1, 2007 all of the bidding has been completed, contractors have been selected and demolition and construction has 
started.  The CGMP construction team includes the following; 

• AES Clean Room Technology which is responsible for design, construction, and installation of the modular clean rooms 
and will oversee installation of all CGMP process piping. 

• BioKinetics is a subcontractor to AES and is responsible for all process and utility design, including equipment layout and 
process piping. 

• Davis Design is a local architect responsible for all architectural elements of the project outside the scope of the modular 
clean rooms. 

• Hampton Construction of Lincoln NE is responsible for demolition and construction of all non-clean room space, such as 
service utilities to the clean rooms and the support space in the basement. 

• University of Nebraska-Lincoln Facility Management and Planning has oversight for the project.  
The floor plan for the first floor is presented as Figure 1.  The basement floor plan is still in the conceptual stage, but a description of 
functions that will be in the basement are presented below. 

The first floor of the CGMP facility will have the following capabilities: 

• Fermentation Suite: 150 L working volume fermentor for yeast and bacteria, harvesting and clarifying capabilities 
using either continuous centrifugation or cross flow membrane filtration and cell disruption. 

• Purification Suite:  0.1 to 6 L/min chromatography skid and two ultrafiltration systems. 

• Asceptic Processing Suite:  Isolator system with a VHP (vaporized hydrogen peroxide) unit for sterilization 
capable of producing Master and Working Cell Banks and manual filling of up to 1500 liquid vials. 



• Dirty Staging.  Used for cleaning of small parts and plastic barrels that are used to hold disposable liners for 
buffer tanks  

• Clean staging:  Prepare items for buffer preparation or wrap and sterilize items for the processing suites. 

• Buffer Prep Area:  Prepare buffers for the processing suites. 

• Airlock and Gowning:  Changing area for CGMP facility staff. 

• Solvent Storage:  This small room is used to store methanol and ethanol that will be used in the CGMP 
processing suites. 

• Quality Control Laboratory:  The QC laboratory will have microbiology testing capabilities for environmental 
monitoring and sterility testing.  The QC Laboratory will also be used for in-process testing and some final 
product testing.  Some of the QC testing will also occur in the QC-Chemistry laboratory on the third floor of 
Othmer. 

 The Basement contains all of the support space and services to maintain the CGMP facility and include the following: 

• Raw Material Sampling Area:  This will be used to sample raw materials in a controlled area for raw material 
identification. 

• Raw Material Quarantine Area:  This area will be used to store released raw materials until released by QA to the 
Raw Material Released Area. 

• Raw Material Released Area:  This area will be used to store quarantine raw materials until released by QA to the 
production area. 

• Quarantine/Release Cold Room:  This cold room will be used to store raw materials that require refrigeration.  
The Cold Room will be segregated into a quarantine area and released area. 

• Stability Chamber Room:  The BPDF has 5 validated stability chambers with temperature ranges from -80oC to 
70oC.  This room will be used house these chambers. 

• Final Product Storage Area:  This area will house the BPDF’s final product storage freezers (-80oC, -20oC) and 
refrigerators.  These units are segregated into quarantine and released units. 

• Cell Bank Storage Area:  This area will be used for storing Master Cell Bank dewars and Working Cell Bank 
dewars. 

• Gas Storage Area:  This area is for storage of oxygen and nitrogen dewars that are need for the fermentation 
suite and the cell bank dewars, respectively. 

• Calibration and Maintenance:  This area is a maintenance area for calibration and small maintenance of the 
CGMP facility. 

• Utility Room:  This is the location for the CGMP utilities, i.e. R.O. water system, pure steam generator, WFI 
condenser, hot WFI storage tank, WFI distribution system, and CIP skid. 

• Document Storage Area:  This area will be used to store all of the maintenance documents for the CGMP facility. 
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Figure 1.  First floor layout of CGMP Facility 
 
 
As of June 16, 2007, design of the clean rooms is at 70%.  In the appendix are the 70% drawings generated by AES. 
 



Project Timeline. 
 
 Below is the project time.   
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Project Budget 
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Key Accomplishment 
The key accomplishment during this funding period is securing all of the needed funding to attain approval by the University of 
Nebraska Board of Reagents for construction of a Phase I/II CGMP facility.   
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APPENDIX 







FAN SCHEDULE
UNIT CONST. WHEEL FAN FAN BASIS OF DESIGN
NO. SERVICE LOCATION CLASS PROP. TYPE ARRGMT. AIRFLOW EXT SP VOLUME DRIVE FAN MOTOR ELECTRIC MANUF MODEL REMARKS

CFM @ 70�F (IN. W.C.) CONTROL TYPE BHP RPM HP RPM V-PH-HZ
EF 1-1 ASEPTIC SUITE EQUIP. PLATFORM 2 ALUMINUM UTILITY 10 1,500 4.0 VFD V-BELT 1.63 1,476 3 1,725 460-3-60 GREENHECK 11-IPA 2,3,4,5,6,7,8,10
EF 1-2 FUME HOODS EQUIP. PLATFORM 2 ALUMINUM UTILITY 10 5,000 4.0 VFD V-BELT 4.61 1,740 7 1/2 1,725 460-3-60 GREENHECK 20-BISW-41 2,3,4,5,6,7,8,10
EF 2-1 GENERAL EXHAUST EQUIP. PLATFORM 2 ALUMINUM UTILITY 10 5,000 4.0 VFD V-BELT 4.61 1,740 7 1/2 1,725 460-3-60 GREENHECK 20-BISW-41 2,3,4,5,6,7,8,10
BF 1-1 ISOLATOR EQUIP. PLATFORM ALUMINUM CENT IN-LINE 1,500 2.0 VFD V-BELT 1.00 1,777 2 1,725 460-3-60 GREENHECK BSQ-140-20 2,4,5,6,7,8,10

                       NOTES & ACCESSORIES :

1. GRAVITY-OPERATED BACK DRAFT DAMPER 6. HI-PRO POLYESTER COATING ON FAN AND ATTACHMENTS
2. MANUALLY-OPERATED DISCHARGE DAMPER (OPPOSED BLADE) 7. SPARK RESISTANT CONSTRUCTION TYPE "B"
3. BASE RAIL WITH SPRING VIBRATION ISOLATORS 8. WEATHER COVER/BELT GUARD, STANDARD ACCESS DOOR, DRAIN AND FLANGED CONNECTIONS
4. PROVIDE CONTACTOR/DISCONNCT WITH 120VAC COIL INTERFACE FOR ATC 9. ALUMINUM WHEELS, STEEL HOUSING, STEEL MOTOR AND DRIVE HOUSINGS 
5. ADJUSTABLE MOTOR SUPPORTS WITH FIXED SOLID CORE SHEAVES AND ANTI-FRICTION BALL BEARINGS 10. AMCA B CERTIFIED FANS - MANUF. BY NEW YORK BLOWER, GREENHECK, OR APPROVED EQUAL

HOT WATER REHEAT COIL SCHEDULE
UNIT SIZE MAX CAPACITY AIR WATER BASIS OF DESIGN
NO. SERVICE LOCATION W X H VELOCITY AIRFLOW AIR P.D. EAT LAT WTRFLOW MAX P.D. EWT LWT MANUF MODEL REMARKS

(IN.) (FPM) (MBH) (CFM) (IN. W.C.) DB/WB  DB/WB (GPM) (FT W.C.) (�F)  (�F) 
RHC 1-1 FERMENTATION SUITE EQUIP. PLATFORM 50 x 30 800 165.0 7,500 0.5 50 70 16.5 5.0 140 120 MARLO 1,2,3,4,5,6
RHC 1-2 PURIFICATION SUITE EQUIP. PLATFORM 42 x 30 800 127.6 5,800 0.5 50 70 12.8 5.0 140 120 MARLO 1,2,3,4,5,6
RHC 1-3 PROCESS AIRLOCKS EQUIP. PLATFORM 24 x 20 800 48.4 2,200 0.5 50 70 4.8 5.0 140 120 MARLO 1,2,3,4,5,6
RHC 1-4 ASEPTIC SUITE EQUIP. PLATFORM 24 x 20 800 44.0 2,000 0.5 50 70 4.4 5.0 140 120 MARLO 1,2,3,4,5,6
RHC 2-1 QC CHEMISTRY MICROBIOLOGY EQUIP. PLATFORM 24 x 22 800 55.0 2,500 0.5 50 70 5.5 5.0 140 120 MARLO 1,2,3,4,5,6
RHC 2-2 CORRIDOR A EQUIP. PLATFORM 28 x 22 800 63.8 2,900 0.5 50 70 6.4 5.0 140 120 MARLO 1,2,3,4,5,6
RHC 2-3 CLEAN STAGING EQUIP. PLATFORM 22 x 12 800 26.4 1,200 0.5 50 70 2.6 5.0 140 120 MARLO 1,2,3,4,5,6
RHC 2-4 BUFFER PREP. EQUIP. PLATFORM 20 x 18 800 39.6 1,800 0.5 50 70 4.0 5.0 140 120 MARLO 1,2,3,4,5,6
RHC 2-5 CORRIDOR B, C EQUIP. PLATFORM 24 x 22 800 57.2 2,600 0.5 50 70 5.7 5.0 140 120 MARLO 1,2,3,4,5,6
RHC 2-6 DIRTY STAGING CLEANROOM EQUIP. PLATFORM 20 x 16 800 35.2 1,600 0.5 50 70 3.5 5.0 140 120 MARLO 1,2,3,4,5,6

                       NOTES & ACCESSORIES :

1. ALL COILS ARE 1-ROW COILS
2. HOT WATER COILS SIZE BASED ON 40% GLYCOL SOLUTION
3. ENTERING WATER TEMP BASED ON RESET SCHEDULE - 180 F/20 F OAT, 120 F/70 F OAT
4. TYPE "M" COPPER HEADERS AND 16-GAUGE GALVANIZED CASINGS
5. HOT WATER HEATING COIL CONNECTIONS SHALL BE SAME SIDE
6. CONSTRUCT OF 0.01 ALUMINUM FINS, 0.035" X 0.625" COPPER TUBES

AIR TERMINAL SCHEDULE
UNIT NECK NOMINAL CFM  MAXIMUM MAXIMUM FUNCTION AIR FILTER DATA BASIS OF DESIGN
NO. SIZE FACE RANGE NOISE P.D. FILTER FRAME EFF. MANUF MODEL REMARKS

DIA, (IN) IN x IN NC (IN W.G.) S,R,E  TYPE TYPE %
HFT-1 12 24 x 24 0-350 - 0.47 SUPPLY LF- MINI PLEAT NA 99.99 CAMFILL FILTRA 41-DCM 1,2,3,4,5,6,7,8,9,10,12,13,14,18
HFT-2 12 24 x 48 0-650 - 0.47 SUPPLY LF- MINI PLEAT NA 99.99 CAMFILL FILTRA 41-DCM 1,2,3,4,5,6,7,8,9,10,12,13,14,18
SR-1 14 x 14 DUCT + 1 3/4" 300-700 26 0.1 SUPPLY  NA  NA 99.99 TITUS 300FS 14,16,18

RAR-1 22 x 22 24 x 24 SEE PLANS 32 0.15 RETURN  NA  NA 99.99 TITUS 8R 14,15,18
EAR-1 14 x 14 DUCT + 1 3/4" 100-700 26 0.1 EXHAUST  NA  NA   NA   TITUS 350FS 14,16,18
EAR-2 14 x 14 16 x 16 100-800 17 0.15 EXHAUST  NA  NA   NA   TITUS 8R 14,15,18
AT-1 42 x 12  42 x 12 400-800  - - EXHAUST  NA  NA   NA   DET. 18/ MH-500 HOOD CANOPY 17

                 NOTES & ACCESSORIES :

1. LOW-PROFILE DUCTED HEPA FILTER MODULE (DISPOSABLE) 11. SUITABLE FOR LAY-IN INSTALLATION IN 1-1/2" "T" GRID OR AES PHARMA ADAPTER FRAME
2. MAXIMUM MODULE DEPTH NOT TO EXCEED 4.735" (EXCLUDING 2" DUCT COLLAR) 12. GASKET ON FACE OF HOUSING TO PROVIDE SEAL AT AES PHARMA ADAPTER FRAME
3. HOUSING CONSTRUCTED OF ANODIZED ALUMINUM FRAME MATED WITH GALVANIZED STEEL BACK PLATE 13. TOP AND SIDES INSULATED WITH 1-1/2" FOIL WRAP OR 1/4" RUBATEX INSULATION
4. DUCT COLLAR WITH INTEGRAL CONTINUOUS RAISED RIDGE 14. BORDER TYPE #1 - SURFACE MOUNT.  COORDINATE FRAME AND BORDER WITH SURFACE
5. 41-mm (1.61") MEDIA PACK COMPLETELY ENCAPSULATED IN POLYURETHANE SEALANT 15. PERFORATED STEEL RETURN/EXHAUST GRILLE WITH BRILLIANT WHITE FINISH
6. EFFICIENCY: 99.99% @ 0.3 MICRON, 0.47" W.G. RESISTANCE @ 100 FPM 16. ALUMINUM REGISTER OR GRILLE WITH BRILLIANT WHITE FINISH, U.O.N.
7. CENTER DIVIDER W/ DUAL ACCESS PORTS (DAMPER ADJ. PORT, SAMPLE PORT) 17. FABRICATED UNIT COORDINATED WITH CEILING CONSTRUCTION
8. ROOMSIDE ACCESS PORT FOR ADJUSTABLE AIRFLOW DIFFUSION DISC 18. FURNISHED BY AES CLEAN TECHNOLOGY AND INSTALLED BY AES CONTRACTOR
9. ROOMSIDE ACCESS PORT FOR AEROSOL TEST CHALLENGE INTRODUCTION OR P.D. MEASUREMENT

10. INTEGRAL WHITE EPOXY POWDER-COATED STEEL GRILLE WITH 62% OPEN AREA

HOT WATER PREHEAT COIL SCHEDULE
UNIT SIZE MAX CAPACITY AIR WATER BASIS OF DESIGN
NO. SERVICE LOCATION W X H VELOCITY AIRFLOW AIR P.D. EAT LAT WTRFLOW MAX P.D. EWT LWT MANUF MODEL REMARKS

(IN.) (FPM) (MBH) (CFM) (IN. W.C.) DB/WB  DB/WB (GPM) (FT W.C.) (�F)  (�F) 
PHC 1 AHU 1 / AHU 2 EQUIP. PLATFORM 60 X 50 800 1,073.0 15,000 0.5 -20 45 107.0 5.0 180 160 MARLO 1,2,3,4,5,6

                       NOTES & ACCESSORIES :

1. ALL COILS ARE 1-ROW COILS
2. HOT WATER COILS SIZE BASED ON 40% GLYCOL SOLUTION
3. ENTERING WATER TEMP BASED ON RESET SCHEDULE - 140 F/70 F OAT, 180 F/20 F OAT
4. TYPE "M" COPPER HEADERS AND 16-GAUGE GALVANIZED CASINGS
5. HOT WATER HEATING COIL CONNECTIONS SHALL BE SAME SIDE
6. CONSTRUCT OF 0.01 ALUMINUM FINS, 0.035" X 0.625" COPPER TUBES

AIR HANDLING UNIT SCHEDULE
UNIT SUPPLY FAN DATA OA COOLING COIL FILTER SMOKE DETECT. BASIS OF DESIGN
NO. SERVICE LOCATION AIRFLOW ESP TSP TYPE OF FAN MOTOR ELECTRIC AIRFLOW TOT CAP SENS CAP EAT LAT MAX. VEL. A.P.D. FLOW EWT LWT W.P.D. PRE FINAL SUPPLY RETURN MANUF MODEL REMARKS

(CFM) (IN. W.C.)  (IN. W.C.) CONTROL BHP RPM HP RPM V-PH-HZ (CFM) (MBH)  (MBH) DB/WB  DB/WB (FPM) (IN. W.C.) (GPM) (�F)  (�F) (FT W.C.) TYPE  TYPE NO.  NO. 
AHU 1 PROCESS ROOMS EQUIP. PLATFORM 20,000 4.0 6.5 VFD 31.5 1,150 40    1,750 460-3-60 7,000 852.8 624.5 76.6/63.3 48.0/47.9 500 1.00 170 43 53 10.0 30% PLEAT 95% CART NA 1 HAAKON 495 1,2,3,4,5,6,7,8,9,10,11
AHU 2 PRODUCT SUPPORT ROOMS EQUIP. PLATFORM 15,000 4.0 6.5 VFD 23.6 1,750 30    1,750 460-3-60 9,000 883.1 603.7 84.8/68.1 48.0/47.9 500 1.00 177 43 53 10.0 30% PLEAT 95% CART NA 1 HAAKON 275 1,2,3,4,5,6,7,8,9,10,12

                       NOTES & ACCESSORIES :

1. DOUBLE WALL WITH 2" INSULATION GALVANIZED STEEL PANEL CONSTRUCTION ON WELDED STEEL BASE 7. CHILLED WATER COIL SHALL BE 0.020" COPPER TUBES, ALUMINUM FINS
2. MIXING BOX WITH BACK AND TOP PARALLEL DAMPERS - AIRFLOW DIRECTED AT EACH OTHER 8. PROVIDE VAPORTIGHT MARINE PENDANT TYPE LIGHTS IN FAN AND ACCESS SECTIONS
3. TWO-WAY SLOPED STAINLESS STEEL IAQ DRAIN PAN 9. PROVIDE 120V POWER FOR LIGHTING / RECEPTACLE
4. DIRECT DRIVE PLENUM SUPPLY FAN WITH VARIABLE FREQUENCY DRIVE 10. PROVIDE VIEWING WINDOW IN ACCESS DOORS
5. OPEN, DRIP PROOF WITH HIGH EFFICIENCY E+ MOTORS 11. ACCESS DOORS - LEFT, COIL CONNECTION - LEFT
6. INTERNAL SPRING ISOLATION WITH ISOLATION BASE TO ISOLATE FAN SECTION AND FLEXIBLE DUCT CONNECTION 12. ACCESS DOORS - RIGHT, COIL CONNECTION - RIGHT

AIR FILTER SCHEDULE
AIR FILTER MEDIA HOUSING

UNIT SERVICE LOCATION AIRFLOW FILTER
FACE 
AREA EFF. U.L. FILTER SIZE A.P.D. (IN. W.G.) BASIS OF DESIGN UNIT SIZE ARRANGEMENT TOTAL UNIT BASIS OF DESIGN REMARKS

NO. CFM TYPE (S.F.) (%) CLASS (HXWXD) INIT. FINAL MANUF MODEL (HXWXD) H W NO. MANUF MODEL
FIL 1 FRESH AIR INTAKE EQUIP. PLATFORM 6,000 PLEATED 32 30 2 24"x24"x4" 0.04 0.5 FARR AEROPLEAT II 96"x51.5"x12" 2 4 1 FARR 4PI GLIDE PACK

                       NOTES & ACCESSORIES :

1. FILTERS CONSTRUCTED OF RIGID HEAVY-DUTY BOARD W/DIAGONAL SUPPORT ENCL. FRAMES
2. WELDED MEDIA SUPPORT GRID BONDED TO NON-WOVENCOTTON & SYNTHETIC FABRIC MEDIA
3. SIDE ACCESS, SINGLE STAGE FILTER SYSTEM CONSISTING OF HOUSING, ACCESS DOORS, TRACKS, & HOLDING FRAMES

STEAM HUMIDIFIER SCHEDULE
UNIT DUCT AIRFLOW CAPACITY INLET STM AIRFLOW AIR RELATIVE HUMIDITY MAXIMUM DISPERSION BASIS OF DESIGN
NO. SERVICE LOCATION SIZE PRESSURE DIRECTION TEMP. ENTERING LEAVING ABSORPTION TUBES MANUF MODEL REMARKS

(IN. X IN.) (CFM) (LBS/HR) (PSIG) (�F) (% RH) (% RH) DIST. (IN.)
H 1-1 PROCESS ROOMS AHU 1 32 x 20 20,000 224 15 HORIZONTAL 53 40 70 30 1,2,3,4,5,6,7
H 2-1 PRODUCT SUPPORT ROOMS AHU 2 48 x 20 15,000 254 15 HORIZONTAL 53 26 70 30 1,2,3,4,5,6,7

                 NOTES & ACCESSORIES :

1. MULTIPLE INJECTION TUBE FOR USE WITH CLEAN STEAM 6. HUMIDIFIERS SHALL BE MOUNTED IN UNIT
2. DUCT HI-LIMIT HUMIDITY SENSOR; AIRFLOW PROVING SWITCH 7. UL LISTED
3. HUMIDSTAT BY ATC; 0-10 VDC CONTROL SIGNAL AND 24V AC TRANSFORMER
4. STAINLESS STEEL STRAINER, DUCT PLATES, AND F&T STEAM TRAPS
5. ELECTRIC STAINLESS STEEL MODULATING STEAM CONTROL VALVE

PIPE SYSTEM SCHEDULE
DESIGN PIPE FITTING CONNECTION INSULATION JACKET

SYSTEM PIPE SIZE SERVICE KEYED NOTES
OR SYMBOL

SERVICE

CHILLED WATER 2 AND SMALLER CHW 150# 45-70 L 1.5 F
2 1/2 AND LARGER CHW 150# 45-70 ERW 40 1.5 A,B,E

GLYCOL HOT WATER 2 AND SMALLER GHW 150# 140-180 L 1.5 C,F
2 1/2 AND LARGER GHW 150# 140-180 ERW 40 1.5 A,B,E

AC CONDENSATE ALL CD 90 Amb L 0.5
CLEAN STEAM 2 AND SMALLER CS-15 125# 252 316L 1.5

2 1/2 AND LARGER CS-15 125# 252 316L 2
CLEAN CONDENSATE 2 AND SMALLER CC-15 125# 252 316L 1.5

2 1/2 AND LARGER CC-15 125# 252 316L 2

                     GENERAL NOTES :    KEYED NOTES :

                     1.  SEE PLANS FOR EXCEPTIONS TO THE ABOVE A. USE ZERO FLEX RIGID COUPLINGS FOR DISTRIBUTION PIPING E. STANDARD WALL FOR PIPE SIZE 12 INCHES AND LARGER
                     2.  PROVIDE DIELECTRIC UNION BETWEEN DISSIMILAR PIPING MATERIALS B. USE STANDARD FLEX COUPLINGS FOR ALL FINAL EQUIPMENT CONNECTIONS F. INSULATION TO TERMINAL UNITS, LESS THAN 12 FEET IN LENGTH, MAY BE REDUCED TO 1/2
                     3.  INSULATION IN PLENUM SPACES SHALL BE FIRE RATED C. SOLDER TO BE 95/5 LEAD FREE G. INSULATION AT EXPOSED TO WEATHER LOCATIONS ONLY

D. VELOCITY AND PRESSURE DROP PER ASHRAE RECOMMENDATIONS H. PIPING OUTSIDE SHALL HAVE ALUMINUM JACKET
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DUCT SYSTEM SCHEDULE
SMACNA INTERNAL

PRESSURE/VELOCITY DUCT MATERIAL EXTERNAL DUCT INSULATION DUCT
CLASS & SEAL CLASS LINER

UNIT/SYSTEM DUCT SYSTEM KEYED NOTES

AHU 1 AND SUPPLY AIR 4 6 A 1.5 0.75 A
AHU 2 RETURN AIR 4 6 A 1.5 0.75 A

MAKE-UP AIR 4 6 A 1.5 0.75 A
EF 1-1 AND EXHAUST AIR - SUCTION 4 6 A 1.5 0.75

EF 1-2 EXHAUST AIR - DISCH 4 6 A 1.5 0.75 B
EF 2-1 EXHAUST AIR - SUCTION 4 6 A 1.5 0.75

EXHAUST AIR - DISCH 4 6 A 1.5 0.75 B

                 GENERAL NOTES : KEYED NOTES :

                 1.  SEE PLANS FOR EXCEPTIONS TO THE ABOVE A. FLEXIBLE BRANCH DUCT SHALL MATCH INLET OF DIFFUSERS SERVED UNLESS OTHERWISE NOTED
                 2.  DUCT SIZES SHOWN ON PLANS ARE SHEET METAL INSIDE B. DOUBLE WALL DUCT, 316 SS INNER & 20 GA ALUMINUM, AMPCO MODEL VSI-II
                      DIMENSIONS AND INCLUDE ALLOWANCE FOR INTERNAL LINING
                 3.  ALL  ROUND AND FLEXIBLE DUCT FOR THE SYSTEM ARE 
                      EXTERNALLY INSULATED AT DISCHARGE OF EXHAUST FANS - 
                      SEE DETAIL
                 4.  AT DISCHARGE OF EXHAUST FANS - SEE DETAIL
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FACILITY DESIGN CRITERIA
ROOM AHU CLASSIFICATION AC/HR FLOOR CEILING INDOOR DESIGN SPACE SUPPLY AIR EXHAUST

NO. ROOM NAME SYSTEM ISO/EU OR AREA HEIGHT TEMP. RH PRESS. EFFICIENCY REMARKS
NO. DESIGN OPERATING VELOCITY (SQ FT) (FT) (DEG-F) (%) (IN. W.G.) - FINAL - (CFM)

CR111   AIRLOCK A AHU 1 ISO CLASS 8 ISO CLASS 8 25 220 9 65 +/-  - 55 0.20 99.99% 0
CR112   AIRLOCK B AHU 1 ISO CLASS 7 ISO CLASS 7 45 110 9 65 +/-  - 55 0.25 99.99% 0
CR113   ASEPTIC SUITE AHU 1 ISO CLASS 8 ISO CLASS 8 25 450 10 65 +/-  - 55 0.25 99.99% 400
CR114   FERMENTATION SUITE AHU 1 ISO CLASS 8 ISO CLASS 8 25 820 13 65 +/-  - 55 0.05 99.99% 1,000
CR115   AIRLOCK C AHU 1 ISO CLASS 8 ISO CLASS 8 25 50 9 65 +/-  - 55 0.10 99.99% 0
CR116   PURIFICATION SUITE AHU 1 ISO CLASS 7 ISO CLASS 7 45 775 10 65 +/-  - 55 0.30 99.99% 0
CR117   AIRLOCK D AHU 1 ISO CLASS 7 ISO CLASS 7 45 60 9 65 +/-  - 55 0.25 99.99% 0
CR101   GOWNING LOCKER RM AHU 2 CTRL'D/NON-CL. CTRL'D/NON-CL. 20 184 9 65 +/-  - 55 0.05 99.99% 100
CR102   GOWNING AIRLOCK AHU 2 ISO CLASS 8 ISO CLASS 8 25 90 9 65 +/-  - 55 0.10 99.99% 0
CR103   STORAGE AHU 2 CTRL'D/NON-CL. CTRL'D/NON-CL. 20 45 9 65 +/-  - 55 0.10 99.99% 250
CR104   RAW MATERIAL AIRLOCK AHU 2 ISO CLASS 8 ISO CLASS 8 25 100 9 65 +/-  - 55 0.05 99.99% 0
CR105   CORRIDOR A AHU 2 ISO CLASS 8 ISO CLASS 8 25 363 9 65 +/-  - 55 0.15 99.99% 0
CR106   BUFFER PREP AHU 2 ISO CLASS 8 ISO CLASS 8 25 460 9 65 +/-  - 55 0.20 99.99% 1,000
CR107   CLEAN STAGING AHU 2 ISO CLASS 8 ISO CLASS 8 25 300 9 65 +/-  - 55 0.15 99.99% 750
CR108   DIRTY STAGING CLEANROOM AHU 2 ISO 8/NON-CL. ISO 8/NON-CL. 25 384 9 65 +/-  - 55 -0.05 99.99% 200
CR109   CORRIDOR B AHU 2 ISO CLASS 8 ISO CLASS 8 25 464 9 65 +/-  - 55 0.15 99.99% 0
CR110   CORRIDOR C AHU 2 ISO CLASS 8 ISO CLASS 8 25 221 9 65 +/-  - 55 0.15 99.99% 0
CR118   QC CHEMISTRY MICROBIOLOGY AHU 2 CTRL'D/NON-CL. CTRL'D/NON-CL. 10 575 9 65 +/-  - 55 0.00 99.99% 1,000

-   KILL AUTOCLAVE AHU 2 CTRL'D/NON-CL. CTRL'D/NON-CL. 20 21 9 65 +/-  - 55 0.10 99.99% 500

                 AMBIENT CONDITIONS :

A. AMBIENT SUMMER : XX DEG-F DB/XX DEG-F WB
B. AMBIENT WINTER : XX DEG-F DB
C. TEMPERATURE : AT REST, UNOCCUPIED - TEMPERATURE GRADIENT OF ENTIRE ROOM CAN VARY +/-5 DEG-F FROM SETPOINT

OPERATING - TEMPERATURE GRADIENT OF ENTIRE ROOM CAN VARY +/-5 DEG-F FROM SETPOINT
D. RELATIVE HUMIDITY : AT REST, UNOCCUPIED - HUMIDITY GRADIENT OF ENTIRE ROOM CAN VARY +/-10% RH FROM SETPOINT

OPERATING - HUMIDITY GRADIENT OF ENTIRE ROOM CAN VARY +/-10% RH FROM SETPOINT
E. SPACE PRESSURE : ROOM PRESSURE DIRECTIONS SHALL BE AS SHOWN ON MECHANICAL AIRFLOW DIAGRAMS (THIS DRAWING)

SPACE PRESSURE SHALL BE MAINTAINED WITH RESPECT TO A BUILDING COMMON REFERENCE POINT - BASELINE 0.0 IN. W.G.
ALL PRESSURES LISTED ARE DESIGN VALUES AND SHALL HAVE A TOLERANCE OF +/- 0.02 IN. W.G.
ALL PRESSURES LISTED ARE AT STATIC CONDITIONS WITH ALL DOORS CLOSED; PRESSURES WILL NOT BE ACHIEVED WHEN A DOOR FOR THAT ROOM IS OPENED

F. VELOCITY : VELOCITIES LISTED, IF ANY, ARE FOR DESIGN PURPOSES TO ACCOMMODATE PARTICULATE CONTROL WITHIN THE CLEANROOMS
UPON FINAL AIR BALANCE, ACTUAL VELOCITIES MAY VARY +/-20% FROM DESIGN
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